In this study, we investigated the psychosocial effects of unrelated marrow donation. Survey questionnaires were administered pre-donation, shortly post-donation, and 1 year post-donation to all donors through the National Marrow Donor Program over a 3-year period. Univariate, bivariate, and multivariate analyses were then performed. Donors were generally quite positive about the donation 1 year post-donation: 87% felt it was "very worthwhile" and 91 %would be willing to donate again in the future. Marrow donors were more likely than kidney donors to feel better ONATING MARROW to a stranger may have impor-D tant psychosocial as well as physiological effects for the donor. In addition to any medical complications they may experience, donors may find the experience more or less satisfying to themselves as individuals and may speak more or less favorably of donating marrow to other potential donors. Since unrelated marrow donors are volunteers, these effects need to be studied in order to make donation as favorable an experience as possible. This is important both in terms of recruiting new donors and giving potential donors the information they need in order to make an informed decision regarding donation.
D tant psychosocial as well as physiological effects for the donor. In addition to any medical complications they may experience, donors may find the experience more or less satisfying to themselves as individuals and may speak more or less favorably of donating marrow to other potential donors. Since unrelated marrow donors are volunteers, these effects need to be studied in order to make donation as favorable an experience as possible. This is important both in terms of recruiting new donors and giving potential donors the information they need in order to make an informed decision regarding donation.
Bone marrow donation can be seen as a type of altruistic or pro-social behavior. Pro-social behavior has been studied in a number of different contexts,'*2 from experimental studies where subjects are given a variety of opportunities to help a stranger who appears to be in diffi~ulty,~-~ to real life studies of individuals who helped Holocaust victims in the Nazi era," to blood and organ donors."-'5 One of the major issues in this research revolves around what are called self-rewards, positive moods and self-evaluations that seem to result from helping behavior. This report investigates the possible selfrewards that stem from the real life altruism of bone marrow donation.
Most of the research concerning the effects of serving as a living-related organ donor comes from studies of kidney donors. As the first major organ to be successfully transplanted in large numbers, the kidney naturally generated the earliest, and thus far the most, investigations into the effects of the procedure on those involved.
Among the earliest studies of living-related kidney donors were those conducted by Simmons et a1 at the University of Minnesota. In one of their earliest s t u d i e~, '~. '~ they administered questionnaires to all 130 living-related kidney donors involved in the transplant program at Minnesota from 1970 to 1973. Donors were surveyed pretransplant, 5 days posttransplant, 1 year posttransplant, and 5 to 9 years posttransplant.
At the posttransplant follow-up interviews, the vast majority of donors indicated they were extremely happy to have been able to donate a kidney and that they felt much closer to the recipient. Even over the short period of time from the pre-donation to the shortly post-donation interview ( 1 to 2 weeks), living-related kidney donors reported a significant increase in global self-esteem and happiness, a change that persisted over the year following the transplant. In fact, compared with normal controls, the donors went from being no about themselves as a result of the donation (P < ,001).
Donors with longer collection times, in general, had less positive psychosocial outcomes from the donation. Donors who experienced lower back pain or difficulty walking as a result of the donation were more likely to experience the donation as more stressful and painful than expected, but no more likely to experience it as less positive emotionally than donors who did not experience these side effects.
0 1993 b y The American Society of Hematology. different pretransplant to being significantly happier posttransplant. Thus, for a majority of living-related kidney donors, the experience seems to have yielded considerable psychological benefits. This type of altruism, then, appeared to produce the significant self-rewards suggested in the larger literature on altruism. ' This is not to say that there were no donors who experienced emotional distress from their participation. Depending on the measures used, approximately 5% to 8% ofthe overall sample expressed extreme ambivalence or regret at having participated, at all points in time. Further, if the donation was unsuccessful, and the graft was rejected, 18% ofthe donors expressed regret.
Other investigators have also studied living-related donors, although the studies were usually based on many fewer case^.'^-^^ These studies suggest that the risk of psychological problems in living-related kidney donors following transplant is relatively low. There is, however, a significant minority who will develop adjustment problems. Several s t~d i e s~~%~~,~~,~~,~~ reported higher proportions of living-related kidney donors developing adverse reactions than those reported in the studies by Simmons et al and by several of the studies by other investigators. Much of the difference may lie in the relatively small numbers of living-related kidney donors surveyed in the studies that emphasize negative out-I 948 BUTTERWORTH ET AL comes. The numbers appear, from the descriptions offered in the reports, to be associated with a relatively low volume of transplants performed at the centers involved. It is wellknown in the field that programs performing relatively few transplants are less successful in terms of patient outcome, suggesting that the living-related kidney donors in these studies were exposed to a greater variety and severity of stressful complications in the recipients. Nevertheless, according to these authors, it is often possible to say on the basis of pretransplant psychological assessments who is at greatest risk for developing these problems.
Literature on blood donation" tends to focus on characteristics of blood donors, motivation for blood donation, and the effectiveness of particular recruitment practices. One study of pheresis participants suggests that giving may provide emotional gratification, making one feel heroic, and thus heightening ~elf-esteem.~~ Another)' suggests that the key variable associated with donation may in fact be self-esteem, while a third36 reports that donors and nondonors alike felt or thought that donating blood gave people personal satisfaction. Two further s t~d i e s ,~' ,~~ one with whole blood and one with pheresis donors, found that an important reason people became donors was the sense of feeling special.
Despite the substantial body of literature on both kidney and blood donors, there is scant literature to date on marrow donors. The one published study on related marrow donors39 is limited to data collected substantially after the fact and only on those donors whose recipient was alive at the time of the study. Studies of unrelated marrow donors consist of those by the investigators from this data set.@44* In this study, we concentrate on three aspects of the psychosocial outcomes for unrelated bone marrow donors. First, we investigate donors' general reaction to the donation psychosocially: how satisfied were they with the donation, would they be willing to donate again? Second, what effects do particular aspects of the medical procedure (duration of anesthesia, collection time, and volume of marrow collected) have on the way donors feel about the donation? Finally, how do donors' reactions to the donation differ if they experienced physical side effects?
We expected bone marrow donors, like kidney donors, to experience personal satisfaction and an increase in self-evaluation as a result of the donation and therefore be willing to donate again. However, we expected a small proportion of bone marrow donors to experience emotional distress as a result of the donation. We expected a higher proportion of negative psychosocial outcomes among those with longer duration of anesthesia, longer collection time, and larger volume of marrow collected. Finally, we expected bone marrow donors who experienced physical side effects as a result of the donation to have less positive experiences than those who did not.
Through this study, we hope to develop a picture of some of the self rewards of unrelated bone marrow donation as ~ ~~ * These analyses were conducted at different points in time, and therefore the number of cases vary among studies depending on the number of donors that had been collected at that time.
well as investigating certain situations likely to lead to a negative donation experience. These findings can then be compared with those from the studies on other living donors in order to provide information on the effects of different types of pro-social behavior. This data can also be used to provide more detailed information to potential donors on the possible effects of their donation experience for purposes of informed consent. Donor centers can be informed of situations that are more likely to lead to negative psychosocial outcomes.
MATERIALS AND METHODS

Subjects and Procedure
The subjects for this report were the 493 participants who donated marrow through the National Marrow Donor Program (NMDP) between December l, 1987 and November 3, 1990. The NMDP registry was founded in order to match healthy individuals who might be willing to donate marrow to someone they did not know with patients who needed a marrow transplant but could not find an available donor among their own relatives. Recruitment of these donors was initially from regular platelet or blood donors, who had already been HLA typed. While donating blood or platelets, these people were often given an information card to fill out and return if they were interested in becoming a part of the registry. In other cases, information was sent to these persons by mail. Later donors were recruited through community donor drives. In these drives, local media often ran stories on particular individuals who needed a bone marrow transplant but who could not currently find a donor through their relatives or the registry. Readers were asked to become a part of the registry to help this individual as well as others in the future. In some cases, it was suggested that potential donors pay the cost of their own HLA typing. Some drives particularly attempted to secure volunteers from the same ethnic group as the potential recipient.
Once someone on the NMDP registry was matched to a potential recipient, they attended an information session with the medical director and the coordinator for their donor center. These information sessions lasted approximately 1 hour. All potential donors, before they consented to become a bone marrow donor, were given information on the collection procedure, risks and benefits of bone marrow donation, and anesthesia options, and they were usually shown a videotape that described a related donor transplant. Shortly after they gave final consent to bone marrow donation, donors were given a pre-donation questionnaire.
Questionnaires were sent to all donors 1 week post-donation and 1 year post-donation. Subjects were informed that no one at their donor or transplant center would see their answers, and only the research team at Pittsburgh and the computer team hired by the National Marrow Donor Program would have access to this information. Subjects sent questionnaires directly back to the NMDP data center in sealed envelopes. This study procedure was approved by the University of Pittsburgh Psychosocial Institutional Review Board.
In addition to the questionnaire data, information on donor collection parameters and physical side effects were collected on standardized forms by the NMDP. Marrow collection center personnel completed a form describing the marrow collection procedure including duration of anesthesia, collection time, volume of marrow harvested, and volume of marrow harvested per kilogram of donor body weight. Beginning November, 1988, donors were also surveyed by telephone by donor center personnel in order to assess each donor's recovery. Donors were surveyed every 7 days following the collection until they reported that they had both emotionally and physically recovered completely. Results of the telephone survey were recorded For personal use only. on October 3, 2017. by guest www.bloodjournal.org From on hard copy forms. The computer system at the NMDP was able to combine data from these various sources.
Consent rates for questionnaires for this sample were 94.6% predonation, 90.5% shortly post-donation, and 74.5% 1 year post-donation. Among donors who returned shortly post-donation questionnaires, those who returned 1 year post-donation questionnaires for this sample were compared with those who did not. Chi-square analyses were performed on these two groups for all variables used in the multivariate analyses. None of these chi-square analyses were significant at the P = .05 level. Thus, it appears that nonresponders were not significantly different from responders on the variables to be used in this study.
Demographically, subjects were 54% male and 46% female. Ninetyeight percent were white. More than half (63%) of the subjects were mamed and 22% had never married while 15% were divorced, separated, widowed, or part of some other marital arrangement. Donors were highly educated: less than 1% were not high school graduates and 79% had completed some college. Religiously, 41% were Protestant, 36% were Catholic, 4% were Jewish, and 19% did not consider themselves part of those religions.
Measures
Three very similar questionnaires were administered at the three different points in time,? consisting predominantly of multiple choice questions for which respondents were asked to check the box that most closely matched their feelings. Donors were asked multiple choice questions measuring their satisfaction with the donation, whether they would be willing to donate again, how they felt about themselves as a result of the donation, how stressful they perceived the donation to be, and how womed they were now about their health (for exact items and response options, see Tables 1 and 2 ). Self-evaluation and satisfaction measures were chosen so as to be directly comparable with Simmons' studies on living-related kidney donors. Only a specific and limited set of psychosocial variables was studied in this population.
Also relevant to the analysis in this report is a scale named the better person scale. This is a ten-item scale derived from Simmons et all7 that addresses the question of whether the donor feels like a better person due to the donation (for exact items, see Table 1 ). The Cronbach's alpha (a measure of internal consistency between items in the scale45) for bone marrow donors was .78 shortly post-donation and .9 1 1 year post-donation. Cronbach's alpha for kidney donors was .72. The items on the Better Person scale were designed to have face validity, as Table I illustrates. Prior results17 indicate construct validity as the Better Person scale correlates with expected variables. Living-related kidney donors who were less happy in general predonation scored less highly on the Better Person scale post-donation as did family "black sheep." As expected, donors who received explicit gratitude from the recipient scored more highly on the Better Person scale.
Four bone marrow collection parameters were measured in order to investigate their effect on donor psychosocial outcomes4'? duration of anesthesia, collection time, volume of marrow harvested, and volume of marrow harvested per kilogram
Dependent variables (outcome measures).
Independent variables.
t The predonation questionnaire varied somewhat from the shortly post-donation and 1 year post-donation questionnaires in that it contained a number of demographic questions and questions concerning the events and feelings that led to the decision to donate and did not include many of the questions used in these analyses conceming donors' reaction to the donation and their willingness to donate again. of donor body weight.$ The duration of the anesthesia was the time interval between the start of general anesthesia and the time of discharge from the operating room. The collection time was defined as the interval between the start of the marrow collection and the end of the marrow collection. The amount of marrow collected was determined as the difference between the final volume of marrow and media and the volume of media added to the marrow. § Two variables were collected from donor center nurses concerning the donor's physical condition following the donation: (1) presence of a lot of lower back pain or difficulty walking as a result of the donation and (2) length of recovery time. Dichotomous scores were created for each of these variables. Donors were categorized as those experiencing a lot of lower back pain or a lot of difficulty walking and those who experienced other levels of pain in these two areas.
Length of recovery time was categorized as recovery times of more than 2 weeks versus recovery times of 2 weeks or
Analysis
Analyses were performed in order to investigate donors' psychosocial reactions to the donation, to examine the effects that particular aspects of the medical procedure had on donors' feelings about the donation, and to look at how donors' reactions to the donation differed ifthey experienced physical side effects from the donation. Data were analyzed using univariate, bivariate, and multivariate techniques. Items were selected before analyses on the basis of their relevance to the issues investigated here (for exact items, see Tables 1 and 2 ).
Univariate analyses examined frequencies of multiple choice questionnaire responses. Items of the Better Person scale (Table 1) were analyzed individually in order to develop an understanding of how donors' sense of themselves changed as a result of the donation. These items were also combined as a scale and looked at in comparison with the responses of living-related kidney donors on this same scale.
Seven questionnaire items# were selected for univariate, bivariate, and multivariate analyses (for exact items and response options, see Table 2 ). These items measured the respondents' perception of some 3 For the first 2 years, data on these variables were collected by marrow donor center personnel from medical charts. However, the necessary information was sometimes missing and therefore sometimes produced missing cases in the analyses. In later years a form was distributed asking for the necessary data, and this form had to be turned in with the marrow itself. Thereafter missing data were sharply reduced.
4 When the amount of media added to the marrow was missing from the hospital chart (occurring usually in the first 2 years of data collection), this value was estimated for each collection facility based on cases for which amount of media was recorded. A regression line through the origin between collection volume and amount of media was constructed for this purpose. The median fraction of media in the total volume was 0.14 and did not vary much by center. There was a range between 0.08 and 0.26. Seventy-six percent of the collection facilities had fractions between 0.09 and 0.16.
I' The amount of missing data for this variable is larger than for others because: (1) no data were collected on this variable for the first 60 transplants and (2) some observations were excluded due to too many missing phone calls.
# Different items concerning the donors' willingness to donate again in the future were administered in shortly postdonation and 1 year post-donation questionnaires (see Table 2 ). The item of these two, which was administered at the relevant time period, was selected for bivariate and multivariate analyses. Responses marked by an asterisk get scored as 1; the rest get scored as 0. The total score for all 10 questions in this scale varies from 0 to 10, with a high score standing for a greater perception of one's self as a better person.
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Independent variables in these analyses were the four donor collection parameters (see Measures). Dependent variables were the same seven questions concerning perceived donation experience listed in Table   For 
. These variables were dichotomized for bivariate and multivariate analyses. Response options were combined such that response groupings were as similar in size as possible.
Bivariate analyses examined individual relationships between independent and dependent variables. However, since the four collection variables have been shown to be correlated with one another (approximate r = 0.2046) multivariate analyses were used to control for the remaining three variables while investigating the effects of a particular dependent variable. 7 Relative odds ratios are presented for all logistic regression coefficients that were statistically significant. The relative odds ratio shows the odds of being in the first category of the dependent variable versus the second category as the value of the independent variable increases by one unit. In these analyses, the units of the independent variables were those used to measure the variables. Odds ratios are computed by taking the antilog of the unstandardized logistic regression coefficient (for further explanation, see Results, below).
Finally, in order to determine the psychosocial effects of physical side effects of the donation, chi-square analyses examined the psychosocial reactions of donors who experienced physical side effects as a result of the donation versus those who did not. Independent variables were those used by Stroncek et a1 in their analyses? level of back pain or difficulty walking experienced by the donor and length of recovery time. Dependent variables were the seven psychosocial variables used in the multivariate analyses measured at 1 year postdonation (Table 1) .
RESULTS
Donor Satisjaction With the Experience
Donors were generally quite positive about the experience shortly after the donation (Table  1) . When asked, "When you think about the marrow transplant (for which you donated) have you felt . . ." (item 5), 9 1% indicated they felt "very worthwhile," and < I % ( 1 person) checked, "not at all worthwhile" (9% chose "a little worthwhile"). Sixty-six percent of marrow donors checked "agree a lot" or "agree a little" to the question "Donating bone marrow makes one feel that he(she) is somehow a bigger and more worthwhile person" (item 2). In answering the multiple choice question, "Donating bone marrow was really sort of a high point in my life, making everything seem more meaningful" (item 4), 75% agreed "a lot" or "a little." Sixtyfive percent of donors felt "very proud" about having donated (item 8) and 7 I% felt "like a better person" (item 1) for having donated (Table I) .
Questions conceming whether the donors would have been willing to donate again or recommend donation to a friend are also indicators of positive feelings about the donation (see Table 2 ). When asked, "What would your advice be to someone who was considering being a donor?' (item 1 8), 87% of donors said they would "encourage someone strongly" while no one said they would "discourage someone strongly from being a donor." When asked, "If you had the decision to Shortly post-donation.
lI Tests for multicollinearity between the two volume variables (volume of marrow collected and volume of marrow collected per kilogram bodyweight) showed that multicollinearity was not present and therefore the two variables could be included in the same equation. make over again, do you think you would still decide to donate bone marrow, or not?', fully 98% of donors said they would. When this question was changed slightly to ask, "If someone were to ask you sometime in the future to donate bone marrow, do you think you would be willing to donate once more?' (item 16), 91% "would donate" while only 2% "would not" and 7% were "unsure."
This is not to say that some donors did not experience stress or inconvenience as a result of the donation ( Table 2) .
When asked, "In terms of the way you felt physically during and after the donation . . ." (item ll), 26% or a sizeable minority reported the donation as "very stressful" or "pretty stressful." While 88% of donors were "not at all worried about (their) own health now" (item 12), 10% were "a little worried" and 2% were "very" or "somewhat worried" about their health. Forty-three percent of donors found the donation "very" or "somewhat inconvenient" in terms of time lost from work, 31% in terms of "time spent waiting," and 13% in terms of child care.
Measures of donor satisfaction tended to be equally high or higher I year post-donation. Larger proportions noted the experience as more emotionally positive (item 15) than expected (60% at I year versus 45% shortly post-donation). At 1 year posttransplant, donors were asked if they would be willing to donate again if their patient needed a second transplant (item 17). Fully 95% said they would, only 1% said they would not, and 4% were unsure. The ten-item Better Person scale was used to determine if marrow donors felt like better persons because they donated. The mean score on this scale for relatives who donated kidneys" was compared with the mean score for these marrow donors. The mean score for the marrow donors was 5.26, significantly higher than the kidney donors' mean of 3.31 (P < .001).
These results indicate that the marrow donors are even more likely to think of themselves as better persons as a result of the donation than are kidney donors.
Effect of Collection Parameters on Donor Experiences
The next question at issue was whether psychosocial outcomes were affected by collection parameters (that is, duration of anesthesia, collection time, volume of marrow collected, and volume of marrow collected per kilogram of donor bodyweight).
In most cases changes in volume of marrow collected and volume of marrow collected per kilogram of bodyweight were not significantly related to changes in the variables examined, when bivariate analyses were performed (Table 3) . Duration of anesthesia and collection time were related to significant differences for several variables. Shorter anesthesia and collection time were related to more positive psychosocial reactions. Shortly post-donation, donors with shorter duration of anesthesia and collection times were less likely to report the donation as stressful (bivariate P < .001), were less likely to report feeling worried about their own health now (P < .05), were less likely to report feeling unprepared for the donation experience (P < .OO I), were less likely to report the experience as more painful
One year post-donation.
Changes in selfevaluation as a result of donation. Shortly post-donation.
For personal use only. on October 3, 2017. by guest www.bloodjournal.org From or about what they expected (P < .001), and were less likely to say they "would not donate" again if asked to donate once more in the future (P < .001).
For only one of the shortly post-donation measures examined was the volume of marrow removed per kilogram of bodyweight significantly related in the bivariate analysis (at the P = .05 level). When asked, "In the future, would you be willing to donate once more?", donors were less likely to say they would donate if they had larger amounts of marrow removed per kilogram of bodyweight (P < .05). None of the post-donation variables examined showed a significant relationship with the simpler volume of marrow removed measure.
At 1 year post-donation, fewer measures showed significant relationships. At this later point in time we are primarily measuring the effect of the collection parameters on memory of outcome. Similar effects remained in regard to collection time: the longer the collection time, the more negative the memory of psychosocial effects ( Table   4) . As collection time increased, donors still were more likely to remember the donation as somewhat stressful (P < .05), more likely to say the donation was more painful or what they had expected (P < .001), and, even now, were more
One year post-donation.
likely to say they would not donate a second time if the same recipient needed a second transplant (P < .01). Only one response variable was significantly related to each of the other collection parameters: as duration of anesthesia increased, donors were more likely to remember the donation as more painful or about what they had expected (P < .Ol), and as volume of marrow collected and volume of marrow collected per kilogram of bodyweight increased, donors were more likely to say that they would not donate a second time for the same recipient (P < .01). Other response variables were not significantly related to these two measures.
Since the collection parameters used as independent variables in the bivariate analyses were correlated with each other, multivariate analyses were conducted on these same variables in order to control for the other three collection parameters. So, for example, shortly post-donation stress due to the donation correlated significantly with both duration of anesthesia and collection time on bivariate analyses ( Table 3) . However, when the other independent variables were controlled, stress continued to relate significantly with only the collection time variable and did not significantly relate to duration of anesthesia in the equation including all four independent variables (Table 5) .
Multivariate analysis.
For personal use only. on October 3, 2017. by guest www.bloodjournal.org From In this example, odds ratios suggest that for every unit change in the collection time parameter (for this variable 1 unit = 30 minutes), individuals became 1.5 times more likely to have experienced the donation as "very" or "pretty," or "not very stressful," rather than "not at all stressful." Shortly post-donation, volume and volume per kilogram were not associated with negative effects when anesthesia time and collection time were controlled ( Table 5 ). The duration of anesthesia continued to relate significantly with 3 of 7 dependent variables when the other collection variables were controlled. As anesthesia time increased one unit (1 unit = 60 minutes), donors were twice as likely (1) to feel not prepared or "could have been better prepared" for the donation experience, rather than totally prepared, (2) to experience the donation as more painful or about what they expected rather than "less painful," or (3) to be unwilling or unsure whether they would be willing to donate again some time in the future (rather than willing to donate). As collection times increased 1 unit ( I unit = 30 minutes), donors were 1.6 times more likely to find the donation "more painful" or what they expected rather than "less painful" or "about what you expected" ( Table 5) .
As in the bivariate analysis, at 1 year post-donation there are fewer significant effects than shortly post-donation (Table   6 ). Collection time was the only variable with significant effects when other variables were controlled. Longer collection times were associated with donors being ( I ) 1.9 times more likely to say they were "not prepared" or "could have been better prepared" for the donation as opposed to "totally prepared," (2) 2.2 times more likely to remember the donation as "more painful" or about what they expected rather than "less painful," and (3) 3.1 times more likely to say they "would not donate" a second time to the same recipient or unsure about such a donation than to say they would donate (for discussion of the clinical significance of these findings, see Discussion).
Donors Experiencing Ph ysical Complications From the Donation
The reason length of anesthesia and collection times are related to the psychosocial outcomes may be due to the fact that longer anesthesia and collection times affect the physical complications experienced by the donor* and the physical complaints in turn affect psychosocial reaction. Our next set of analyses were performed in order to determine whether those donors who experienced physical complications from the donation were the ones more likely to experience adverse psychosocial outcomes from the experience. Using cross tabulation analysis, we compared donors with a lot of lower someone strongly to be (299) a donor vs would * The relative odds ratio (where regression coefficients are statistically significant) shows the relative odds of being in the first category rather than the second category as the value of the independent variable increases 1 unit. It is computed by taking the antiln of the unstandardized logistic regression coefficient; eg, as collection time increases, the relative odds of being in the more stressful group versus the less stressful group changes from 1 .OO to 1.7. back pain or difficulty walking and donors who took more than 2 weeks to fully recover to donors with more favorable physical outcomes (Table 7) . There were several significant results of these analyses. Eighty-three percent of donors who experienced a lot of back pain or difficulty walking found donation somewhat stressful compared with only 65% of donors with less pain in these areas (the choice for stress, as in the other analyses, was some degree of stress versus "not at all stressful"). Eighty-two percent of those with a lot of back pain or difficulty walking compared with only 52% of those with less pain reported the donation to be at least as painful as they expected if not more so. The NMDP generally informed donors that the donation would be similar to falling on one's back suddenly on the ice. Only a minority (38% over all) of donors reported the donation to be less painful than expected.
In addition, 32% of those with a lot of back pain or difficulty walking felt they could have been better prepared for donation compared with only 12% of those with less pain. Slightly more donors with these types of pain than without would not donate a second time to their recipient (9% v 3%).
When we compared those donors who took more than 2 weeks to recover from the donation with those who took 2 weeks or less to recover, we found that donors who took longer to recover were more likely to report the donation as "somewhat stressful" than their counterparts ( P < .05).
However, no significant differences were found between donors with longer versus shorter recovery times on responses to questions regarding whether the donation was more or less painful than expected, more or less emotionally positive than expected, whether the donor would be willing to donate a second time to the same recipient, or whether the donor would strongly encourage someone else to donate.
DISCUSSION
In general, the evidence suggests a positive picture of the psychosocial outcomes of donating marrow for unrelated donors. Donors generally were quite positive about the experience, saw it as worthwhile, and would be willing to donate again in the future. Memories of donor satisfaction tended to be equally high or higher 1 year post-donation. A minority of donors did experience stress and inconvenience as a result of the donation. Unrelated bone marrow donors were significantly more likely to think ofthemselves as better persons as a result of the donation than did living-related kidney donors.
The multivariate analyses showed volume of marrow colFor personal use only. on October 3, 2017. by guest www.bloodjournal.org From The relative odds ratio (where regression coefficients are statistically significant) shows the relative odds of being in the first category rather than the second category as the value of the independent variable increases 1 unit. It is computed by taking the antiln of the unstandardized logistic regression coefficient; eg, as collection time increases, the relative odds of being in the more stressful group versus the less stressful group changes from 1 .OO to 1.7.
Would not encourage Analyses comparing donors who experienced the physical side effects of lower back pain or difficulty walking as a result of the donation with donors who did not experience those side effects indicated that donors with physical side effects were more likely to perceive the donation as stressful, more likely to experience the donation as more painful than expected, more likely to feel unprepared for the donation, and more likely to be unwilling to donate again to the same recipient. However, these same donors are no more likely to experience the donation as less positive emotionally than their counterparts who did not experience the symptoms. Donors with longer recovery times were more likely to report the donation as "somewhat stressful" than their counterparts. However, length of recovery time was not associated with any of the other psychosocial variables used in this analysis.
While we consider the size of these multivariate effects to be moderate, we feel that these findings have clinical significance. We believe that response option groupings indicate meaningful differences between the reactions of donors to the donation. For example, on the expectation of painfulness variable, we feel that it is likely that donors who perceived the donation as "more painful" or "about what you expected" had significantly different experiences of the donation than those who perceived it as "less painful" than they expected.
It is also important to note that the NMDP deals with volunteers who receive little from the procedure other than the self rewards of donation. In order for the program to continue to generate volunteers, it is important that donors who speak to others experience the donation very positively. This may not be as true for related donors (who can experience considerable rewards in terms of maintaining their relationship to the recipient), or those who undergo medical procedures that may result in positive impacts on their own health. Moderate effects resulting from the donation may therefore be more important in the case of NMDP donors 
NS
The Pvalues are based on chi-square analyses.
Would not encourage than they would be for others who have more to gain from undergoing this type of procedure. Several of these findings were similar to those of livingrelated kidney donors. In both cases, donors were generally positive about the experience and saw it as worthwhile. A significant minority of donors experienced stress and inconvenience as a result of the donation. However, unrelated bone marrow donors differed from kidney donors in that Better Person scale results indicated they felt better about themselves as a result of the donation to a greater extent than did kidney donors. We believe this finding indicates that some self rewards may be greater in the case of unrelated bone marrow donors than in the case of living-related kidney donors. We hypothesize that this result was due to the different normative situations in which these two donors found themselves. Donating a kidney to a close relative was an act that implied more obligation for the donor than did donation of bone marrow to a stranger. When other, qualitative data collected from this same population4' were analyzed concerning the responses received from others regarding their donation, none of the bone marrow donors stated that others expected them to donate, while many reported that friends or co-workers felt they were exceptional to be willing to undergo this sort of sacrifice for someone they did not know. We hypothesize that since the bone marrow donors had gone "above and beyond the call of duty" in their act of donation, they could feel better about themselves for having donated than kidney donors who were more likely to be expected to perform this act by family and friends.
At no point in time were there more than 2% of bone marrow donors who indicated, if they had the decision to make over again, that they would decide not to donate bone marrow. And while physical complications from the donation resulted in higher donor stress, they produced no change in donor perceptions ofthe donation as being more or less positive emotionally than expected. This finding also may have been due to the normative situation in which donors found themselves. Some living-related kidney donors may have succumbed to (real or perceived) family pressure to donate and therefore were ambivalent or regretful about having donated. Bone marrow donors, who did not have any contact with the recipient or the recipient's family before the donation, could more easily have refused to donate. Therefore, those who chose to donate bone marrow would have been more likely to be positive about the donation experience.
Future studies could be designed so as to investigate these hypotheses more directly. Data collected on related bone marrow transplants would prove useful in separating the effects of the normative situation of the donation (eg, whether donation was made to a relative versus a stranger) from the effects of the type of transplant (eg, kidney versus bone marrow). Data collected on people who sign up for the NMDP but drop out before they reach the donation stage could help determine who is likely to drop out in this process and suggest whether they are likely to be those who would experience ambivalence and/or regret if expected to donate. In this way, the differential effects of different types of altruistic acts could be examined.
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Our data indicate that the NMDP procedures used for recruiting donors in this sample appeared to be effective, as most donors would encourage someone else strongly to donate and would donate again in the future. We wonder, however, to what extent this finding was affected by the fact that most donors in this sample were recruited from regular platelet or blood donors. It is likely that such individuals manifest a high internal motivation to donate. Community donor drives, where donors are more likely to be subjected to peer pressure to become a part of the registry, may solicit donors who are less likely to have such strong internal motivation. Donors with weaker internal motivation to donate may not have such favorable psychosocial outcomes from the donation experience. Future studies should investigate differences in donor psychosocial outcomes for these two donor pools.
Altruism can be a positive experience for both the person who gives and the person who receives. While donating bone marrow to a stranger can be stressful or inconvenient for some, for most it results in positive feelings about both the transplant and themselves. Both unrelated bone marrow donors and living-related kidney donors can, to varying degrees, experience these self rewards from the donation.
